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Bairdemys, a New Side-Necked Turtle 
(Pelomedusoides: Podocnemididae) from the 
Miocene of the Caribbean 


EUGENE S. GAFFNEY! AND ROGER C. WOOD?” 


ABSTRACT 


A new genus, Bairdemys, is erected for two species of side-necked turtles. Bairdemys ve- 
nezuelensis (Wood and Diaz de Gamero, 1971) from the late Miocene Urumaco Formation of 
Venezuela is represented by four skulls and a number of shells. Bairdemys hartsteini from the 
Miocene of Puerto Rico is known from a skull. Bairdemys is a member of the Podocnemididae 
because it possesses a cavum pterygoideus, and is related to the Shweboemys Group because 
it has a well-developed secondary palate. It differs from all other Podocnemididae in having 
large ventral convexities on the secondary palate, the eustachian tube separated by bone from 
the fenestra postotica, and the frontal and prefrontal strongly convex dorsally. 


INTRODUCTION 


When Wood and Diaz de Gamero (1971) 
described Podocnemis venezuelensis, they 
assigned it to Podocnemis with a caution that 
if associated skull material were discovered 
it might require a different generic assign- 
ment. That skull material was discovered by 
Wood and others on a Harvard expedition to 
Venezuela in 1972, and it showed that P. ve- 
nezuelensis was quite distinct from other spe- 


cies assigned to Podocnemis. Another similar 
skull discovered in Puerto Rico by Eugene 
Hartstein shows close similarities to P. ve- 
nezuelensis. As part of a revision of the Po- 
docnemididae being undertaken by Gaffney, 
Wood, and our associates Drs. Peter Meylan 
and Haiyan Tong, we have concluded that a 
new genus should be named for these taxa. 
It is the purpose of this paper to diagnose 
and name these new taxa and provide brief 
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descriptions based on the current literature. 
A more extensive comparative description 
involving the other Podocnemididae is under 
way. 

We use the systematic terminology for 
pleurodires previously developed in Broin 
(1988), Antunes and Broin (1988), and more 
recently in Meylan (1996), Lapparent de 
Broin and Werner (1998), Gaffney et al. 
(1998), and Gaffney et al. (2001). This usage 
places the families Bothremydidae, Podoc- 
nemididae, and Pelomedusidae (restricted to 
Pelusios and Pelomedusa) in the Pelomedu- 
soides (which equals the Pelomedusidae in 
the classic sense). A useful review of the pe- 
lomedusoid literature is Broin (1988). The 
only computer-generated cladogram of Po- 
docnemididae available at present is Meylan 
(1996), which shows the relationships of 
these families and the included genera. The 
cranial description in this paper follows 
Gaffney (1979) which should be seen for a 
review of turtle skull morphology and an in- 
troduction to the relevant literature. Bairde- 
mys is a member of the BY taxon of Gaffney 
and Meylan (1988) and the “‘groupe Schwe- 
boemys [sic]”’ of Broin (1988). The content 
of this group as recognized here is listed be- 
low. 

The new specimens of Bairdemys vene- 
zuelensis were collected by a 1972 Harvard— 
National Science Foundation expedition to 
Venezuela, consisting of Bryan Patterson, 
Arnold Lewis, Daniel Fisher, Robert Repen- 
ning, Michael Stanford, and Roger Wood. 
The fieldwork was done with the cooperation 
of the Escuela Geologia y Minas, Universi- 
dad Central de Venezuela, and the Ministerio 
de Minas y Hidrocarburos. Four skulls, three 
lower jaws, and more than ten shells of Bair- 
demys venezuelensis were collected from one 
site, Turtle Hollow (fig. 1). Other fossil tur- 
tles from the Urumaco Formation collected 
by this expedition are Stupendemys (Wood, 
1976a), a trionychid (Wood and Patterson, 
1973), Chelus (Wood, 1976b; Sanchez-Vil- 
lagra et al., 1995), and a testudinid (MC- 
MCZ, field number 159—72V). The Urumaco 
Formation is described in Diaz de Gamero 
and Linares (1989) with maps, sections, and 
a faunal list. Other elements of the large Uru- 
maco fauna are described in Pascual and 
Diaz de Gamero (1969), Medina (1976), 
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Bocquentin Villanueva and Buffetaut (1981), 
Bocquentin Villanueva (1984), Lundberg et 
al. (1988), and Linares (1990). For more gen- 
eral paleobiogeographic information see 
Diaz de Gamero (1996), Kay and Madden 
(1997), and Iturralde-Vinent and MacPhee 
(1999). 


Institutional Abbreviations 


AMNH_~ American Museum of Natural History, 
New York 

BMNH __ The Natural History Museum (formerly 
British Museum [Natural History]), 
London 

MCNC Museo de Ciencias, Caracas 

MCZ Museum of Comparative Zoology, Har- 


vard University, Cambridge 

VF Escuela de Geologia de la Facultad de 
Ingenieria de la Universidad Central 
de Venezuela, Caracas 


Anatomical Abbreviations 


bo basioccipital 

bs basisphenoid 

cp cavum pterygoideus 

ex exoccipital 

at frontal 

ju jugal 

mx maxilla 

op opisthotic 

pa parietal 

pal palatine 

pf prefrontal 

pm premaxilla 

po postorbital 

pr prootic 

pt pterygoid 

qj quadratojugal 

qu quadrate 

SO supraoccipital 

sq squamosal 
SYSTEMATICS 


ORDER TESTUDINES LINNAEUS, 1758 
SUBORDER PLEURODIRA COPE, 1864 
HYPERFAMILY PELOMEDUSOIDES COPE, 1868a 
FAMILY PODOCNEMIDIDAE COPE, 1868b 


BAIRDEMYS, new genus 


TYPE SPECIES: Bairdemys hartsteini, new 
species. 
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Rigs I 


Urumaco Formation, late Miocene, near Urumaco, Venezuela. Views of Turtle Hollow, 


the quarry that yielded the skulls of Bairdemys described here. A, General view of quarry area 
looking south; B, working the quarry face front to back: Dan Fisher, Bryan Patterson, Bob Repen- 
ning, Arnie Lewis; C, Arnie Lewis excavating shells of Bairdemys venezuelensis; D, Dan Fisher 
next to Bairdemys venezuelensis shells. The small white plaster jacket above the shells is one of 
the Bairdemys skulls. Photos taken by Roger Wood, Museum of Comparative Zoology expedition, 


Harvard University, 1972. 


DISTRIBUTION: Miocene of Puerto Rico and 
Venezuela. 

DIAGNosIs: A Shweboemys Group Pelo- 
medusoides (sensu Meylan, 1996) known 
from skull and shell; secondary palate shorter 
than in all Shweboemys Group except 
“Shweboemys’’ gaffneyi; medial edges of 
palatal cleft curved as in “‘Shweboemys’”’ 
gaffneyi; ventral convexity on triturating sur- 
face larger than in all other Shweboemys 
Group; eustachian tube separated by bone 
from rest of fenestra postotica in contrast to 
all known Podocnemididae; antrum postoti- 
cum extremely small and slitlike in contrast 
to all other Shweboemys Group; frontal and 


prefrontal strongly convex on dorsal surface 
in contrast to all other Shweboemys Group; 
basisphenoid separated from palatines by 
medially meeting pterygoids as in “‘Shwe- 
boemys”’ antiqua; basioccipital longer than 
in Shweboemys pilgrimi; jugal-pterygoid 
contact prevents palatine-parietal contact. 

INCLUDED SPECIES: Bairdemys venezuelen- 
sis (Wood and Diaz de Gamero, 1971), Bair- 
demys hartsteini, new species (see table | for 
comparisons). 

ETYMOLOGY: The genus name is in honor 
of Dr. Donald Baird, a student of fossil tur- 
tles and other reptiles, who spent most of his 
career at Princeton University, and was an 
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TABLE 1 
Comparison of Bairdemys species 


B. hartsteini —_B. venezuelensis 
Snout shape pinched straight 
Premaxillary notch present absent 
Relative width of skull narrower wider 
Palatal depressions shallower deeper 
Skull size smaller larger 
(80 mm) (105-120 mm) 





inspiring mentor of both authors. Don is ac- 
tive in many areas of vertebrate paleontology 
and fossil reptile research and has influenced 
many young people in paleontology. In 1964, 
when one of the authors, Gene Gaffney, was 
a senior at Rutgers University, Don was di- 
rectly responsible for introducing Gene to 
fossil turtles. Roger Wood, the other author, 
as a Princeton undergraduate was also influ- 
enced by Don in entering paleontology. 


Bairdemys venezuelensis 
(Wood and Diaz de Gamero, 1971), 
new combination 


Podocnemis venezuelensis, Wood and Diaz de 
Gamero, 1971. 


TYPE SPECIMEN: Laboratorio de Paleonto- 
logia, Escuela de Geologia de la Facultad de 
Ingenieria de la Universidad Central de Ven- 
ezuela (Caracas), VF 1176, a complete car- 
apace, figured by Wood and Diaz de Gamero 
(1971: plates 1, 2, 4). 

Type Loca.ity: “... north of Campo El 
Mamon, state of Falcon, Venezuela’? (Wood 
and Diaz de Gamero, 1971). 

TYPE HORIZON: Capa de huesos/capa de 
tortugas, upper member of the Urumaco For- 
mation, late Miocene (Diaz de Gamero and 
Linares, 1989). 

DIAGNOsIs: A species of Bairdemys differ- 
ing from the only other species, Bairdemys 
hartsteini, by having a straight rather than 
pinched snout, no premaxillary notch, a rel- 
atively wider skull, a more pronounced de- 
pression on the palatine surface of the palate, 
and a relatively larger skull (see tables 1, 2). 

REFERRED SPECIMENS: VF 1173, plastron 
(figured in Wood and Diaz de Gamero, 1971: 
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plates 3, 4); VF 1174, plastron (figured in 
Wood and Diaz de Gamero, 1971: plate 5); 
VF 1177, carapace and plastron; VF 1177a, 
carapace and plastron; VF 1177b, partial 
Shell; VF 1059, humerus. All presumably 
from same type locality and horizon (fide 
Wood and Diaz de Gamero, 1971). MCZ 
9417 (field number 23-72V), nearly com- 
plete skull (figs. 6, 7) lacking only a portion 
of right temporal roof; MCNC-Pal-0001 
(field number MCZ 21-72V), nearly com- 
plete skull (figs. 10, 11), slightly crushed and 
lacking portions of the braincase and palate; 
MCZ 9418 (field number 18—72V), skull (fig. 
9) crushed mediolaterally; MC-Pal-0002 
(field number MCZ 19-72V), skull (fig. 8) 
still embedded in matrix with ventral surface 
exposed; MC-MCZ 22-72V, lower jaws; 
MC-MCZ-26A-72V, lower jaws; MC-MCZ 
21A—72V, lower jaws. 

DISCUSSION: The new skulls described here 
were found in close proximity to shells of 
““Podocnemis’’ venezuelensis by the MCZ 
expedition in 1972. Although none were 
found in articulation with a shell and cervi- 
cals as a single individual, the consistent as- 
sociation of the skulls and shells (as seen in 
fig. 1D) leads us to conclude that they belong 
to the same species. The shell of ‘‘Podoc- 
nemis’’ venezuelensis is described in Wood 
and Diaz de Gamero (1971). 


Bairdemys hartsteini, new species 


TYPE SPECIMEN: AMNH 27222, a nearly 
complete skull (figs. 12—15). Collected by 
Eugene E Hartstein, 1975. 

Type Loca.ity: North side of Highway 
No. 2, west of Bayamon, Puerto Rico. See 
MacPhee and Wyss (1990: 37) for a more 
detailed description of this site. 

TYPE HORIZON: Cibao Formation, middle 
Miocene. Nearby locality has manatee ribs, 
turtle shell, shark teeth, porpoise vertebrae 
(fide E. Hartstein, personal commun.). See 
MacPhee and Wyss (1990) for discussion of 
the Cibao Formation, its dating, and a gen- 
eral context of Puerto Rican Tertiary verte- 
brates. 

DIAGNOsIs: A species of Bairdemys differ- 
ing from the only other species, Bairdemys 
venezuelensis, by having a pinched rather 
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TABLE 2 


GAFFNEY AND WOOD: BAIRDEMYS: PODOCNEMIDIDAE 


Measurements of the Skulls of Bairdemys (in mm) 

















MCNC- MCZ MCZ MCNC- AMNH 
Pal-0001 9417 9418 Pal-0002 27222 

A. Midline length as preserved 121.0 105.0 72.44 96.0? 80.3 
B. Maximum width 106.5 106.5 64.0b 95.0 74.7 
C. Width between orbits 26.5 27.6 23.5 — 20.7 
D1. Width of left orbit 31.1 27.9 24.0 26.4 21.0 
D2. Width of right orbit 35.0 29,4b — — = 
E. Width of external nares 22.2 19.7 — 23.08 12.9 
F Width of internal nares 8.9 4.2 — 7.08 3.8b 
G. Maximum height at quadrate 69.5 63.8 61.6 — 50.1 
H. Width of skull at middle 

of orbits 63.9 65.0 — 50.0 44.0 
I. Length from anterior 

margin of prefrontals to 

posterior margin of 

parietals 119.3 110.2 101.58 128.0? 92.8> 
Jl. Height of left orbit 21.4 22.5 — 12.08 Ae he 
J2. Height of right orbit 19.2 2209 21.2 — 15 
K. Skull height at occipital 

condyle 44.7 41.3 42.6 26.0° 35.0 
L. Anterior width of triturating 

surface 25.3 (L), 24.8 (R) 23.4 16.3 — 16.3 (L), 16.7 (R) 
M. Posterior width of triturating 

surface 29.7 (L), 27.1 (R) 35.3 26.9 24.3 (L), 26.0 (R) 23.1 (L) 
N. Width of palate across foramina 

palatinum posterius 46.5 47.2 — 43.0 33.50 
QO. Length from front of skull 

to posterior edge of condylus 

articularis 104.4 102.0 97.2 95.0 68.0 

4 Damaged. 
b Estimated. 


than straight snout, a premaxillary notch, a 
relatively narrower skull, a less pronounced 
depression on palatine surface of palate, and 
a relatively smaller skull (see tables 1, 2). 

ETYMOLoGy: For Eugene F. Hartstein, who 
collected the specimen and donated it to the 
AMNH in 1991. 


Bairdemys, species indeterminate 


SPECIMEN: AMNH 30000, poorly pre- 
served skull, figured in Sanchez-Villagra et 
al. (2000). 

LocALITy: Cerro La Cruz, NW area of 
Lara State, 4 km NW of Caserio La Mesa. 
See Sanchez-Villagra et al., 2000, for map. 

HoRIZON: Castillo Formation, early Mio- 
cene. 


Discussion: This skull was figured and 
briefly described in Sanchez-Villagra et al. 
(2000) as “‘genus indet., of ‘Podocnemis’ ve- 
nezuelensis Wood and Diaz de Gamero, 
1971”. The skull is clearly a Shweboemys 
Group podocnemidid based on its cavum 
pterygoideus and secondary palate. It has the 
palatal convexity diagnostic of Bairdemys. 
However, the skull differs from both species 
of Bairdemys in being flatter and lacking the 
degree of snout arching seen in Bairdemys. 
AMNH 30000 is not well preserved and 
these differences might be due to crushing, 
although there is no other indication of this. 
Unfortunately, sutures are not visible, and 
most of the bone surface is eroded. 

Comparison with the diagnostic criteria of 
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Fig. 2. 


Bairdemys venezuelensis (Wood and Diaz de Gamero), new genus, skull reconstruction 


based primarily on MCZ 9417 with additions from MCZ 9418, MCNC-Pal-0002, and MCNC-Pal- 


0001. A, dorsal; B, ventral; C, lateral. 


the Bairdemys species (table 1) shows that it 
has the straight rather than pinched snout of 
B. venezuelensis, and the apparently narrow- 
er skull and shallower palatal depressions of 
B. hartsteini. Its length is 92 mm, just inter- 
mediate between the 80 mm of B. hartsteini 
and the 105-120 mm of B. venezuelensis. 
AMNH 30000 could very well be a distinct 
species of Bairdemys, but its poor preserva- 
tion makes it very difficult to be sure about 
the characters mentioned. For the present, we 


leave it as an indeterminate species in Bair- 
demys. 


COMPARED TAXA 


In Gaffney and Meylan (1988), Broin 
(1988), and Meylan (1996), Stereogenys An- 
drews, 1901, and Shweboemys Swinton, 
1939, are united among Podocnemididae by 
the unique possession of a secondary palate. 
This is the Shweboemys Group as recognized 
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Fig. 3; 
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B 


Bairdemys hartsteini, new genus and species, skull reconstruction based entirely on 


AMNH 27222. A, dorsal; B, ventral; C, lateral; D, occipital. 


here. Recent work on these and as yet un- 
described close relatives suggests that the ge- 
nus Shweboemys as currently recognized is 
not monophyletic. Therefore, we are indicat- 
ing the specific taxa used in the Bairdemys 
description: 


Stereogenys cromeri Andrews, 1901. 


DISTRIBUTION: Late Eocene, Egypt. 

AVAILABLE MATERIAL: Cairo Geological 
Museum C. 10027 (holotype), Cairo Geolog- 
ical Museum C. 1003, BMNH _ R.3190, 


BMNH R.3189, BMNH R.3191, Duke Pri- 
mate Center No. 4120. 

LITERATURE: In addition to Andrews 
(1901), there is Andrews (1906), and von 
Reinach (1903: plate XI, fig. 2). 


Shweboemys pilgrimi Swinton, 1939 (non 
Schweboemys de Broin 1988). 


DISTRIBUTION: Burma, Pliocene (possibly 
Pleistocene). 

AVAILABLE MATERIAL: Geological Survey 
of India No. 17255 (holotype figures in 
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Fig. 4. Bairdemys venezuelensis (Wood and Diaz de Gamero), new genus, reconstructed ventral 
view based primarily on MCZ 9417 with additions from MCZ 9418, MCNC-Pal-0001, and MCNC- 


Pal-0002. See figure 2 for labels. 


Swinton, 1939: figs. 1, 2; and Wood, 1970: 
plate 1), BMNH R.8432 (figured in Wood, 
1970: figs. 1, 2, 3, and plates ITA, HIA, IVA). 

LITERATURE: In addition to Swinton 
(1939), Wood (1970) provided description 
and figures. 


“Shweboemys’’ gaffneyi Wood, 1970. 


DISTRIBUTION: Pakistan, Miocene. 

AVAILABLE MATERIAL: BMNH R.8570 
(holotype, figured in Wood 1970: figs. 1, 2, 
and plates IIB, HIB, IVB). 


LITERATURE: Only described in Wood 
(1970). 


“Shweboemys’’ antiqua Andrews, 1903. 


DISTRIBUTION: Late Eocene, Egypt. 

AVAILABLE MATERIAL: Yale Peabody Mu- 
seum 6205 (figured in Gaffney, 1979: figs. 
136, 137), 

Jain (1977) described Carteremys pisdu- 
rensis, later (1986) referring the species to 
Shweboemys. We have not seen this material 
and have been unable to include it in our 
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Pig +3! 
27222. See figure 3 for labels. 


podocnemidid revision yet. Although it has 
a broad maxillary triturating surface, it does 
not appear to have the secondary palate and 
narrow cleft of other Shweboemys Group 
taxa, and we have excluded it from our com- 
parisons of Bairdemys. 


DESCRIPTION 


The best preserved skull of Bairdemys ve- 
nezuelensis, MCZ 9417, is figured in more 
detail than the other specimens of this spe- 
cies. The single skull of Bairdemys hartsteini 
is figured in stereophotographs because it is 
particularly well preserved, and despite some 
breakage, reveals internal features that are 
useful in comparison with other podocnem- 


Bairdemys hartsteini, new genus and 
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~ 
a 
ae.) 
*) 


species, reconstructed ventral view of AMNH 


idids. Measurements of the skulls are shown 
in table 2. 


PREFRONTAL 


Both right and left prefrontals are pre- 
served in Bairdemys hartsteini. The prefron- 
tal is present in all four Bairdemys venezue- 
lensis skulls, but it is best preserved in MCZ 
9417 and MCZ 9418. In MCNC-Pal-0001 it 
is damaged and concave dorsally rather than 
convex. In MCNC-Pal-0002 only the ventral 
surface is visible. The prefrontal is similar in 
Bairdemys, Shweboemys, and Stereogenys, 
forming the dorsal margin of the apertura 
narium externa and the anterior region of the 
skull roof between the orbits. As in other Pe- 
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lomedusoides, nasal bones are absent, the an- 
terior margin of the prefrontals is a natural 
edge. The prefrontals slightly overhang the 
apertura narium externa in both species of 
Bairdemys. 

In Bairdemys there is a transverse suture 
posteriorly with the frontal, and posterolat- 
erally the prefrontal forms part of the orbital 
margin. Anteroventrally the prefrontal meets 
the dorsal process of the maxilla as in other 
Pelomedusoides. As in other pleurodires the 
ventral surface of the prefrontal bears a ridge 
separating the fossa orbitalis laterally from 
the sulcus olfactorius medially. The prefron- 
tal in Bairdemys is a relatively broad bone, 
in contrast to the narrower prefrontal seen in 
Podocnemis. 


FRONTAL 


Both frontals are preserved in Bairdemys 
hartsteini and are complete except for small 
broken edges along the ventral margins. The 
frontal in Bairdemys venezuelensis is best 
preserved in MCZ 9417; both MCNC-Pal- 
0001 and MCZ 9418 show it clearly, but 
have some breakage. Only the ventral surface 
is visible in MCNC-Pal-0002, although a 
prominent skull roofing bone, the frontal in 
Bairdemys, is relatively thick with a strong 
ventral, parasagittal ridge. The frontal as ex- 
posed in the skull roof of Bairdemys contacts 
the prefrontal anteriorly, the postorbital pos- 
terolaterally, the parietal posteriorly, and the 
other frontal medially. The frontal forms the 
posteromedial margin of the orbit. 

In lateral view the prefrontal and frontal 
of Bairdemys are dorsally convex, curving 
anteroventrally from the fronto-parietal su- 
ture. In Stereogenys and Shweboemys the 
skull roof is nearly flat in profile. Podocnem- 
is approaches the degree of curvature in 
Bairdemys, but does not reach it. 

The ventral surface of the frontal in Bair- 
demys is dominated by a thick and well-de- 
veloped parasagittal ridge separating the fos- 
sa orbitalis laterally from the sulcus olfacto- 
rius medially. This ridge is lowest anteriorly 
where it is a continuation of the ridge on the 
ventral surface of the prefrontal that sepa- 
rates the fossa orbitalis and the fossa nasalis. 
The ridge on the frontal thickens and deepens 
posteriorly where it contacts the processus 
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inferior parietalis posteromedially and the 
posterior wall of the fossa orbitalis postero- 
laterally. 


PARIETAL 


Large portions of both parietals are pre- 
served in Bairdemys hartsteini, but on both 
sides the posterior edges are missing. The left 
parietal is more complete than the right and 
it shows most of the lateral margin. On the 
ventral surface only the anterior part of the 
processus inferior parietalis is preserved on 
either parietal. The thickened medial edge of 
each parietal is preserved, but only an eroded 
surface represents the supraoccipital contact 
surface. As reconstructed, however, it ap- 
pears that very little of the sutural contact 
with the supraoccipital is actually missing. 
The parietal is present in all four Bairdemys 
venezuelensis skulls, but is not complete in 
any. MCZ 9417 (left) and MCNC-Pal-0001 
(eft and right) show the dorsal plate best 
with clear sutures and only slight breakage. 
In MCZ 9418 most of the left parietal is pre- 
sent. In MCNC-Pal-0002 only a very small 
part of the ventral surface is visible. 

The skull roof portion of the parietal in 
Bairdemys contacts the frontal anteriorly, the 
postorbital anterolaterally, the quadratojugal 
laterally, and the other parietal medially, as 
in the other Podocnemididae. The ventral 
surface of the parietal in Bairdemys, Stereo- 
genys, and Shweboemys has a thick parasag- 
ittal, ventral ridge, the processus inferior par- 
ietalis, which forms the side wall to the ca- 
vum cranii. The anterior part of this ridge is 
nearly complete on both parietals in Bair- 
demys hartsteini, but posteriorly most of it is 
broken close to the temporal roof. 

In the ‘“‘Podocnemine Group” (B8 of 
Gaffney and Meylan, 1988) there is a vari- 
ably developed bony wall behind the fossa 
orbitalis, separating it from the fossa tem- 
poralis. The dorsal part of this wall is formed 
by a ventral process of the postorbital later- 
ally and by a ventrolateral process of the pa- 
rietal medially. In Bairdemys hartsteini the 
ventral part of the wall is largely missing due 
to damage, but the dorsal portion is pre- 
served and clearly shows that the wall was 
well developed. The parietal portion of the 
wall is thickest medially and thins laterally 
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Fig. 6. Bairdemys venezuelensis (Wood and Diaz de Gamero), new genus, MCZ 9417. A, dorsal; 
B, ventral; C, right lateral; D, anterior; E, left lateral; F, posterior. 


to meet a similar sized postorbital flange. 
This parietal part of the wall behind the orbit 
is a lateral outgrowth of the processus infe- 
rior parietalis. 

Ventrally the processus inferior parietalis 


meets a thickened dorsal process of the pal- 
atine. Because much of the jugal and adja- 
cent parts of the postorbital are missing in 
AMNH 27222, this contact is exposed pos- 
teriorly. However, the same area is better pre- 
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Fig. 7. 
figure 6. 


served in Bairdemys venezuelensis skulls, 
which show the contact covered externally 
by the jugal and postorbital processes. It is 
likely that this was the case in Bairdemys 
hartsteini as well. In Shweboemys and Ster- 
eogenys the dorsal process of the palatine is 
more extensive and is exposed in the post- 
orbital wall on the surface that faces the fos- 


Bairdemys venezuelensis (Wood and Diaz de Gamero), new genus, MCZ 9417. Key to 


sa temporalis. Podocnemis completely lacks 
the parietal-palatine contact internally and 
externally. On the right side of Bairdemys 
hartsteini the processus inferior parietalis 
contacts a strong dorsal process of the pter- 
ygoid. In Podocnemis the pterygoid process 
is thinner and has a much narrower contact 
with the parietal. 
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In Bairdemys the two parietals overlie pos- 
teriorly the anterior part of the supraoccipital 
on the midline. The contact area is damaged 
on all three bones in AMNH 27222, and a 
tight sutural contact no longer exists. The rel- 
ative position of the parietals and the supra- 
occipital is not definite and has been deter- 
mined in the reconstructed skull by the 
agreement of other bones in the skull and by 
comparison with Bairdemys venezuelensis. 


JUGAL 


Parts of both jugals are preserved in Bair- 
demys hartsteini. The right jugal is almost 
entirely missing; only the dorsal part that 
contacts the postorbital externally is present. 
More of the left jugal is present, the ventral 
contact with the maxilla and part of the or- 
bital margin. Between the two jugals the en- 
tire jugal portion of the orbital margin is 
known, but the posterior extent and medial 
contacts are missing. The jugal is preserved 
in all four Bairdemys venezuelensis skulls, 
but it is not complete in any. Clear sutures 
can be seen best in MCZ 9417 and MCZ 
9418. The medial jugal process is not well 
preserved in any, but MCZ 9417 shows it 
best. In MCNC-Pal-0002 the jugal is visible 
in lateral and ventral views, but it is dam- 
aged. 

The jugal of Bairdemys forms the poster- 
oventral margin of the orbit between the 
postorbital and maxilla, as in all Pelomedu- 
soides. The degree of exposure is less than 
in Shweboemys. The posterior limits of the 
jugal in Bairdemys hartsteini are not pre- 
served and the contact with the quadratojugal 
is not known. Bairdemys venezuelensis has 
well-preserved cheek regions that show a 
distinctive semicircular emargination formed 
by the jugal anteriorly and quadratojugal 
posteriorly. This type of emargination is 
most similar to that seen in Podocnemis. 


QUADRATOJUGAL 


The left quadratojugal is preserved in 
Bairdemys hartsteini, but it lacks its posterior 
free margin and the area bordering the cheek 
emargination. The quadratojugal is present in 
all four Bairdemys venezuelensis skulls, but 
not complete in any. MCNC-Pal-O001 and 
MCZ 9417 show it best, but MCZ 9418 has 
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useful portions preserved. In MCNC-Pal- 
0002 only part of the lateral and internal sur- 
face can be seen. 

The quadratojugal of Bairdemys contacts 
the jugal anteriorly, the postorbital antero- 
dorsally, the parietal medially, and the quad- 
rate posteriorly. Above and posterior to the 
quadrate, a thin process of the quadratojugal 
contacts the squamosal. In these contacts 
Bairdemys agrees closely with all other Pe- 
lomedusoides except Podocnemis, which has 
a very small postorbital and lacks a quadra- 
tojugal-postorbital contact. As in nearly all 
other turtles the quadratojugal of Bairdemys 
has a curved contact with the quadrate par- 
alleling the cavum tympani margin. The 
quadratojugal and the jugal form most of the 
edge of the cheek emargination in pelome- 
dusids. In Bairdemys hartsteini most of this 
contact is missing. However, the surrounding 
bone that is preserved precludes a very ex- 
tensive cheek emargination and is consistent 
with the degree seen in Bairdemys venezue- 
lensis. 


SQUAMOSAL 


Most of both right and left squamosals are 
preserved in Bairdemys hartsteini, although 
the left one is more complete. The MCZ 
9417, MCNC-Pal-0001, and MCZ 9418 
skulls of Bairdemys venezuelensis have use- 
ful portions of the squamosal preserved, but 
none are complete. It is best preserved in 
MCZ 9417, but none have entirely clear su- 
tures. In MCNC-Pal-0002 the bone is mostly 
missing. 

As in all other turtles the squamosal of 
Bairdemys lies on the posterodorsal margin 
of the quadrate. It has a narrow contact with 
the quadratojugal anteriorly and forms the 
posterolateral margin of the temporal emar- 
gination. In all turtles the squamosal is the 
primary bone forming the outer cone-shaped 
covering of the antrum postoticum, which is 
a space behind and above the cavum tym- 
pani. In some pelomedusids, such as Pelusios 
and Pelomedusa, the antrum postoticum is 
relatively large, as in nearly all other turtles, 
but other Pelomedusoides have a variably re- 
duced antrum postoticum. In most podoc- 
nemidids the antrum is smaller than in Pe- 
lusios, but is still a distinct space filling the 
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Fig. 8. 
tral view. 


posterior projection of the squamosal. In 
Bairdemys and Stereogenys the antrum is re- 
duced to a slit formed primarily by the quad- 
rate internally and enclosed by the cone- 
shaped squamosal. The slit is orientated dor- 
solaterally-ventromedially. Both species of 
Bairdemys have a collapsed, slitlike antrum 
postoticum. 


POSTORBITAL 


Neither postorbital of AMNH 27222 is 
complete, but the posterior margins lacking 
in the right postorbital are preserved in the 
left one, so that nearly all of the bone is 
known. The postorbital is present in all four 
Bairdemys venezuelensis skulls, but is bro- 
ken or damaged in all. The best preserved 
postorbital is on the right side of MCNC-Pal- 
0001. In MCNC-Pal-0002 only part of the 
ventral surface is visible. 

The postorbital in Bairdemys is very sim- 
ilar in shape and size to that bone in “‘Shwe- 
boemys”’ antiqua, which is the one other spe- 
cies in the B9 taxon of Gaffney and Meylan 
(1988) that has the postorbital completely 


Bairdemys venezuelensis (Wood and Diaz de Gamero), new genus, MCNC-Pal-0002 in ven- 


known. The postorbital of Bairdemys con- 
tacts the frontal medially, the parietal poster- 
omedially, the quadratojugal posterolaterally, 
and the jugal ventrally. The postorbital forms 
the posterodorsal margin of the orbit. 


PREMAXILLA 


The premaxilla is complete in Bairdemys 
hartsteini. The premaxilla in Bairdemys ve- 
nezuelensis is present on both sides in MCZ 
9417 and MCNC-Pal-0001, and on the left 
side of MCZ 9418. It is entirely missing in 
MCNC-Pal-0002. 

In lateral view the premaxilla of Bairde- 
mys has a nearly vertical contact with the 
maxilla posteriorly. In ventral view the pre- 
maxilla is a triangular element and contacts 
the maxilla posterolaterally. The premaxilla 
contacts the other premaxilla on the midline 
for its entire length. As a vomer is absent in 
Bairdemys, the only bone that the premaxilla 
is in contact with is the maxilla. 

The premaxilla is an important element in 
the distinctive triturating surface morphology 
characteristic of Bairdemys, Stereogenys, 
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Fig. 9. Bairdemys venezuelensis (Wood and Diaz de Gamero), new genus, MCZ 9418 in left lateral 


view. 


Shweboemys, and the other species in the 
” Shweboemys’’? Group. All the members of 
this group have a secondary palate formed 
primarily from the maxilla and palatine. The 
premaxilla forms the anteromedian part of 
the triturating surface and the labial ridge 
that is the edge of the triturating surface. In 
Bairdemys the premaxillary surface forms a 
ventrally opening concavity on the midline. 
Shweboemys also has a median premaxillary 
depression, but is shallower and smoothly 
continuous with the posterolateral or maxil- 
lary surface of the triturating area. The pre- 
maxilla in Bairdemys, Stereogenys, and 
Shweboemys forms the anterior margin of the 
palatal cleft. The margin is a C-shaped 
trough, opening posteriorly. In Podocnemis 
and Dacquemys the maxillae meet behind the 
premaxillae, but in the other vomerless po- 
docnemidids the premaxillae are free poste- 
riorly. 

The premaxillary portion of the snout 
shows varying degrees of protrusion or 
“pinching” in the Bairdemys species. Bair- 


demys hartsteini is pinched and protruded, 
while Shweboemys is slightly protruded but 
not pinched. Bairdemys venezuelensis lacks 
pinching and a protrusion. Wood (1970) 
characterized ’’Shweboemys’’ gaffneyi as 
having a horizontal midline labial ridge and 
Shweboemys pilgrimi and ”* Shweboemys”’ 
antiqua as being notched on the midline in 
anterior view. Unfortunately, the two Asian 
species are represented by specimens that are 
broken in this area, but it does seem likely 
that at least Shweboemys has a premaxillary 
notch or embayment similar to that seen in 
Bairdemys hartsteini. Bairdemys venezuelen- 
sis lacks a notch. Shweboemys antiqua also 
has an embayment similar to that in Bair- 
demys hartsteini, and the partially preserved 
specimens of Stereogenys also seem consis- 
tent with a notch. 

Dorsally the premaxilla forms the ventral 
margin and part of the lateral margin of the 
apertura narium externa. The oval apertura is 
similar in shape in both Bairdemys species. 
Stereogenys and Shweboemys are damaged in 
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this area, but show what appear to be broader 
narial openings. In Bairdemys there is a me- 
dian, anteroposteriorly oriented ridge on the 
dorsal surface of the premaxilla that begins 
at the anteroventral margin of the apertura 
narium externa and rises in height along the 
floor of the fossa nasalis. There is a similar 
ridge in Podocnemis. 


MAXILLA 


The maxilla is complete in Bairdemys 
hartsteini. The maxilla is present in all four 
skulls of Bairdemys venezuelensis, but is best 
preserved in MCZ 9417. The skull of MCZ 
9418 has a disarticulated maxilla showing in- 
ternal features. Skulls MCNC-Pal-0001 and 
MCNC-Pal-0002 have maxillae preserved, 
but show some damage. 

The contacts of the maxilla in Bairdemys 
are with the premaxilla anteromedially, the 
palatine posteriorly, the jugal posterodorsal- 
ly, and the prefrontal anterodorsally. The 
maxilla forms part of the floor of the fossa 
orbitalis and bears a dorsal process that 
reaches the prefrontal. A parasagittal ridge, 
continuous with the base of that process, ex- 
tends posteriorly and separates the orbital 
floor from the choanal groove, as in the other 
Pelomedusoides. A large foramen accompa- 
nied by a series of smaller, communicating 
foramina penetrates the maxilla in the orbital 
floor. This foramen is unidentified in Gaffney 
(1979: see fig. 54 and text) following Al- 
brecht (1967, 1976). A similar series of fo- 
ramina are in Podocnemis. More anteriorly, 
in the lateral wall of the choanal channel, is 
the foramen alveolare superius. 

The vertical plate of the maxilla bears the 
labial ridge, the outermost part of the tritu- 
rating surface. In Bairdemys the labial ridge 
is relatively deep and narrow. These are in 
contrast to the labial ridge of Stereogenys, 
which is lower and thicker. Shweboemys, 
Stereogenys, and Bairdemys have as their 
principal synapomorphy a_ well-developed 
secondary palate. Secondary palates occur in 
a number of other turtle groups, with Erque- 
linnesia and Rhetechelys (Gaffney 1979) 
having the most extensive. The Shweboemys 
Group, however, differs from all other turtles 
with secondary palates in having a midline 
cleft extending from the premaxillae poste- 
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riorly to the choanal opening proper. Was this 
cleft covered with soft tissue in life? Did the 
cleft provide an opening for air or other ma- 
terial? Did it mean that these turtles were 
warm-blooded? 

The maxilla in the Shweboemys Group 
forms the anterolateral part of the palate and 
the palatine forms the posterior part. The 
maxilla-palatine suture trends laterally from 
the midline, then curves posterolaterally until 
it reaches the jugal in the margin of the fe- 
nestra temporalis inferior. In Bairdemys the 
maxillary part of the triturating surface has a 
distinct swelling or convexity just lateral to 
the midline cleft and internal to the labial 
ridge. This convexity is part of a raised plat- 
form that (in ventral view) is stepped above 
the palatine portion of the palate. The max- 
illa-palatine suture in Bairdemys intersects 
part of the convexity, but for the most part 
lies close to the demarcation between the an- 
terolateral raised section and the more pos- 
terior lower section. Shweboemys and Ster- 
eogenys have much flatter, triturating surfac- 
es; there is a gentle curve to the surface, but 
no raised convexity is present. 


PALATINE 


Most of both right and left palatines are 
preserved in Bairdemys hartsteini, but are 
damaged posteriorly along the jugal and pter- 
ygoid contacts and lack the dorsomedial part. 
The palatine of Bairdemys venezuelensis is 
present in all four skulls, but is best pre- 
served in MCZ 9417 and MCZ 9418. 

The palatine in Bairdemys is a relatively 
large and complex bone, with a horizontal 
plate forming the posterior portion of the sec- 
ondary palate ventrally, a vertical plate ex- 
tending dorsally to the parietal, and another 
horizontal plate meeting on the midline to 
form the primary palate. The presumed prim- 
itive condition of the palatine in turtles in 
general and Pelomedusoides in particular is 
a flat, platelike bone forming the roof of the 
palate, the posterior margin of the apertura 
narium interna, and a small anterolateral con- 
tribution to the triturating surface. In Bair- 
demys the palatine shows two modifications 
from this primitive condition: a secondary 
palatal plate ventral to the primary palatal 
palate, and a vertical process extending dor- 


2002 


GAFFNEY AND WOOD: BAIRDEMYS: PODOCNEMIDIDAE 17 





Fig. 10. Bairdemys venezuelensis (Wood and Diaz de Gamero), MCNC-Pal-0001. A, dorsal; B, 


ventral; C, right lateral. 


sally to the primary palate and the temporal 
roofing bones. 

The primary palate portion of both pala- 
tines in Bairdemys hartsteini is broken, but 
shows the broken edge and the choanal tube 
formed between the primary palate and the 
secondary palate. The secondary palate of 
Bairdemys is formed by a broad plate ex- 


tending posteriorly from the maxilla to reach 
the jugal posterolaterally in the margin of the 
fossa temporalis inferior and extending me- 
dially just short of the midline. A unique fea- 
ture of the Shweboemys Group is the midline 
cleft formed by the premaxillae anteriorly 
and the maxilla and palatine laterally. An- 
drews (1906) described Stereogenys with the 
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Fig. 11. 


palatines meeting on the midline, but this 
was an error of interpretation based on a lat- 
erally crushed skull, BMNH R3189. Three 
other skulls of Stereogenys that are not 
crushed laterally, Duke Primate Center 4120, 
BMNH R3190 and BMNH R3007 (cast), all 
show a midline cleft as in the other Shwe- 
boemys Group. 

The extent of the secondary palate varies 
within the Shweboemys Group. The maxilla 
forms the anterior part of the secondary pal- 
ate, less than one-third of the length, while 


Bairdemys venezuelensis (Wood and Diaz de Gamero), MCNC-Pal-0001. Key to figure 10. 


the palatine forms the posterior and dominant 
part. The variation in length of the secondary 
palate is mostly dependent on the palatine 
length and the degree of palatine participa- 
tion. There is a range of variation in length 
of the secondary palate from Stereogenys, 
which has the longest secondary palate, to 
Bairdemys, which has the shortest. 

A feature of the palatine used by Wood 
(1970) to differentiate Shweboemys pilgrimi 
from “Shweboemys”’ gaffneyi involves the 
margin of the palatal cleft. As preserved, the 
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cleft margins are parallel in Shweboemys pil- 
grimi, but in ’’*Shweboemys’’ gaffneyi they 
diverge anteriorly and posteriorly. Stereogen- 
ys agrees with Shweboemys pilgrimi in hav- 
ing straight, parallel edges to the midline 
cleft, and they both differ from Bairdemys 
and “‘Shweboemys”’ gaffneyi, which have the 
palatal cleft edges diverging from each other, 
producing a curved edge. 

The palatine in most turtles (e.g., Chely- 
dra) is a relatively flat bone, but in many 
Pelomedusoides there is a dorsal process 
arising in the postorbital wall. In the living 
Pelomedusoides there is a distinct dorsal pro- 
cess of the palatine medial to the jugal and 
anterior to the pterygoid (Gaffney, 1979: 
figs. 53, 54). In the Shweboemys Group the 
process is unusually well developed, presum- 
ably as a support for the crushing palate, but 
its extent is hard to determine except in very 
well-preserved specimens. In Bairdemys the 
process extends dorsally to reach a ventral 
process of the parietal. The palatine-parietal 
contact is exposed only on the medial surface 
of the postorbital wall. On the other surfaces 
the palatine is covered by a postorbital-pter- 
ygoid contact except in Stereogenys and 
Shweboemys, which have the dorsal palatine 
process exposed in lateral view. The dorsal 
process of the palatine is very prominent in 
the postorbital wall as seen within the fossa 
orbitalis, and forms a fissura ethmoidalis-like 
structure (see Frontal). In the postero-medial 
area of the fossa orbitalis the palatine process 
is a thick buttress that meets a short ventral 
ridge of the frontal. This buttress is the lat- 
eral wall of the sulcus palatinopterygoideus. 

The sulcus palatinopterygoideus (Antunes 
and Broin, 1988: fig. 3) is formed between 
the side wall of the braincase proper, the pa- 
rietal and pterygoid, and the processus troch- 
learis pterygoidei and its anterior palatine 
and jugal buttress. The sulcus is floored by 
the pterygoid posteriorly and the palatine an- 
teriorly. Posteriorly the sulcus is open dor- 
sally, but anteriorly it is closed over by the 
parietal and postorbital. In life the sulcus 
contains the pars rostro-medialis of the M. 
pterygoideus (Schumacher, 1973: figs. 9, 11). 
In Pelusios and Pelomedusa the sulcus pal- 
atinopterygoideus is relatively short, but in 
the Podocnemididae it is much longer. What 
appears to be the foramen palatinum poster- 
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ius is visible in Bairdemys venezuelensis 
only on the right side of MCNC-Pal-0001. 
This foramen seems to be very small or ab- 
sent in the other Shweboemys Group taxa. 


QUADRATE 


Both right and left quadrates are preserved 
in Bairdemys hartsteini, but neither are com- 
plete. Both lack portions of the cavum tym- 
pani anteriorly, and the right quadrate lacks 
some of the medial portions. The quadrate of 
Bairdemys venezuelensis is not well pre- 
served in any of the skulls, although they all 
have at least part of one present. Skulls MCZ 
9417 and MCZ 9418 have the best quadrates, 
and with the right quadrate of MCNC-Pal- 
0001 provide a complete knowledge of the 
bone. Only fragments of the right quadrate 
remain in MCNC-Pal-0002. 

Laterally the quadrate is the principal 
component of the cavum tympani. Some of 
the anterior parts of the cavum tympani are 
missing on both sides of Bairdemys hartstei- 
ni, but from the preserved areas, particularly 
on the left quadrate, it is likely that a pre- 
columellar fossa of the sort seen in Erym- 
nochelys madagascariensis and Podocnemis 
unifilis (Williams, 1954; Gaffney, 1979) is 
absent, as in Podocnemis expansa. There is 
no evidence of a precolumellar fossa in Ster- 
eogenys, and the area is not preserved in 
Shweboemys. The entrance into the antrum 
postoticum in Bairdemys is a narrow slit, 
roughly oriented dorsolateral-ventromedial. 
The antrum itself is very small, smaller than 
in any other Shweboemys Group. Although 
larger than in Bairdemys, the antrum posto- 
ticum of “‘Shweboemys’’ antiqua is signifi- 
cantly smaller than in other Podocnemididae. 
The antrum postoticum is indeterminate in 
Shweboemys pilgrimi and ‘“‘Shweboemys”’ 
gaffneyi. 

The incisura columellae auris in Bairde- 
mys is completely surrounded by bone and 
encloses both the stapes and the eustachian 
tube. In all members of the Shweboemys 
Group with this area preserved, the bone sur- 
rounding the incisura posteriorly is much 
thicker than in other Podocnemididae, and in 
Bairdemys it is particularly extensive. On the 
right side of AMNH 27222 the dorsal part of 
the quadrate is broken, revealing the fenestra 
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ovalis and the passage connecting this with 
the incisura columellae auris. A posterior 
opening of this passage contained the eusta- 
chian tube, which exited on the posterior sur- 
face of the quadrate. The eustachian tube in 
most Pelomedusoides exits into the fenestra 
postotica along with the other structures, 
such as the stapedial artery and lateral head 
vein, normally found there (Gaffney, 1979). 
In both species of Bairdemys the eustachian 
tube is separated from the fenestra postotica, 
as well as the cavum acustico-jugulare, by a 
bony wall. In “‘Shweboemys’’ antiqua and 
Stereogenys it is absent; it is indeterminate 
in Shweboemys pilgrimi and “‘Shweboemys’’ 
gaffneyi. The condition does not occur in any 
other turtle. 

On the lateral side of the skull, the quad- 
rate contacts the quadratojugal anteriorly, be- 
yond the edge of the cavum tympani. Most 
of the quadrate along this contact is missing 
in AMNH 27222, but its position can be de- 
termined by the matching sutural edge of the 
dorsal part of the quadratojugal preserved on 
the left side, and the ventral part of the quad- 
rate preserved on the right side. Medial to 
the cheek the anterior surface of the quadrate 
in Bairdemys hartsteini is a vertical wall, 
slightly concave anteriorly, facing the adduc- 
tor muscle chamber. This surface is usually 
inclined in chelids and vertical in Pelome- 
dusoides. In both species of Bairdemys there 
is a narrow ridge or spine on the dorsal por- 
tion of the quadrate near the position in 
which the processus trochlearis oticum is 
found in cryptodires. The ridge trends dor- 
soventrally and slightly ventrolaterally. It be- 
gins on the more horizontal surface of the 
quadrate dorsally, where it is broken, so that 
its dorsal limits are not preserved. The bone 
making up the ridge is identical to the bone 
making up the surrounding parts of the quad- 
rate and there is no indication that it bore or 
was associated with cartilage or a trochlea; 
rather, the ridge is more similar to structures 
associated with muscle or tendon attachment 
sites, although in this case its function is un- 
known. 

The anteromedial corner of the quadrate 
meets the quadrate ramus of the pterygoid. 
The right quadrate of Bairdemys hartsteini 
lacks the pterygoid itself, but the sutural sur- 
face of the quadrate is preserved showing the 
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pterygoid contact. Posterior to the pterygoid 
the quadrate forms the dorsolateral wall of 
the large carotid canal, the cavum pterygoi- 
deus, characteristic of the Podocnemididae. 
This structure, named here for the first time 
formally, is described and figured in a num- 
ber of podocnemidid papers, but principally 
in Gaffney (1979), where it is termed the 
““pterygoideus muscle chamber”’ (e.g., figs. 
84, 86), and in Schumacher (1973: fig. 11). 

The medial contacts of the quadrate in 
Bairdemys are with the basisphenoid anteri- 
orly and the basioccipital posteriorly on the 
ventral surface and with the opisthotic pos- 
teriorly and the prootic anteriorly on the dor- 
sal surface. This is the condition in other Po- 
docnemididae and pleurodires generally. The 
path of the stapedial artery can be seen in the 
left quadrate of Bairdemys hartsteini. It be- 
gins in the lateral margin of the fenestra pos- 
totica at the aditus canalis stapedio-tempo- 
ralis, which, due to the subdivision of the 
fenestra postotica, is the prominent groove. 
The prootic portion of the canalis stapedio- 
temporalis is missing, but the quadrate forms 
the more lateral part of the canalis as it ex- 
tends above the canal for the columella auris 
and curves anterodorsomedially toward the 
position of the foramen stapedio-temporale. 
The foramen stapedio-temporale is not pre- 
served in AMNH 27222, but from what is 
preserved of the left quadrate and right pro- 
otic, the foramen appears to lie in the quad- 
rate-prootic suture at the anterodorsal corner 
of the otic chamber as in the other Shweboe- 
mys Group taxa. 


PTERYGOID 


Only posterior and posteromedial parts of 
the pterygoid are preserved in Bairdemys 
hartsteini. The pterygoid is present in all 
four of the Bairdemys venezuelensis skulls, 
but the best one is the left side of MCZ 9417. 
The right side of MCNC-Pal-0001 has im- 
portant areas preserved, and both MCZ 9418 
and MCNC-Pal-0002 provide useful infor- 
mation on this bone. 

The anteriormost parts preserved of the 
pterygoid in Bairdemys hartsteini do not 
show the midline, but the basisphenoid clear- 
ly has sutural surfaces ventrally that show the 
pterygoids met on the midline as in Bairde- 
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Fig. 12. Bairdemys hartsteini, new genus and species, AMNH 27222. Stereophotographs of dorsal 


(upper) and ventral (lower) views. 


mys venezuelensis, ““Shweboemys”’ gaffneyi, 
and “Shweboemys”’ antiqua, and were not 
separated on the midline as in Shweboemys 
pilgrimi and Stereogenys. Fragments of the 
processus trochlearis pterygoidei were found 
with AMNH 27222, but these do not have 
good contacts with the other pterygoid frag- 
ments that articulate with the rest of the 
skull. Bairdemys venezuelensis, however, 
shows a processus that extends laterally at 
right angles to the midline as in the other 
Shweboemys Group taxa and as in Podoc- 
nemis expansa. 


A large, curved flange extends posterov- 
entrally from the base of the processus troch- 
learis pterygoidei in the Podocnemididae. 
The flange is a posteroventral continuation of 
the sulcus palatinopterygoideus. This flange 
is very thin and rarely preserved in fossils 
and is often broken in recent skulls. The pos- 
terior extent of this flange can be seen on the 
left side of AMNH 27222 and it is preserved 
in its entirety in Bairdemys venezuelensis 
MCZ 9417. It is a relatively large structure 
in Bairdemys, curving ventrally more than 
any other part of the skull. It forms the floor 
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Fig. 13. 
(upper) and anterior (lower) views. 


and the posteroventral margin of the large 
cavum pterygoideus. The pterygoid contacts 
the basisphenoid along the base of the flange, 
allowing a ribbon of basisphenoid to be ex- 
posed in the wall of the cavum pterygoideus. 

Posterolaterally the pterygoid reaches the 
pterygoid ramus of the quadrate. This contact 
is lateral to the cavum pterygoideus, which 
is formed by the pterygoid medially, ven- 
trally, and laterally. The dorsal surface of the 
right pterygoid in Bairdemys hartsteini 
shows that the cavum extends anteromedially 
into the cavum cranii. 


SUPRAOCCIPITAL 


Most of the supraoccipital is present in 
Bairdemys hartsteini, but an indeterminate 
amount of the posterior end of the crista su- 
praoccipitalis is missing. The supraoccipital 
is not well preserved or complete in any of 
the Bairdemys venezuelensis skulls. The an- 
terior portion is present but variably crushed 
in all four skulls; it is best seen in MCZ 9417 
and MCZ 9418. The crista supraoccipitalis is 
broken distally in all four skulls, but MCNC- 
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Pal-0002 has most of it preserved and is the 
only one with part of the horizontal plate pre- 
sent. 

The supraoccipital in Bairdemys is very 
similar to other Podocnemididae anteriorly in 
the cavum cranii area, but does differ pos- 
teriorly. The supraoccipital in Bairdemys 
hartsteini lies under the parietals dorsally, 
but the exact position of the contact is am- 
biguous because of some wear on the sutural 
surfaces. The anteroventrolateral margins are 
broken, but the prootic contact is present on 
the right side. Posteroventrolaterally the su- 
praoccipital contacts the opisthotic; the su- 
praoccipital does not participate in the fora- 
men stapedio-temporale or the canalis sta- 
pedio-temporalis. As in all other turtles the 
supraoccipital forms the recessus labyrinthi- 
cus supraoccipitalis and its associated ante- 
rior and posterior semicircular canals. Both 
canals are formed entirely by bone in AMNH 
27222. The supraoccipital forms the dorsal 
margin of the foramen magnum and contacts 
the exoccipitals in a short suture at the edge 
of the foramen, as in other pelomedusids. Al- 
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Fig. 14. Bairdemys hartsteini, new genus and species, AMNH 27222. Stereophotographs of right 


lateral (upper) and left lateral (lower) views. 


though present in Bairdemys venezuelensis, 
the internal parts of the supraoccipital are not 
visible. 

The posterior extension of the supraoccip- 
ital is the crista supraocciptalis. In Peltoce- 
Phalus, Erymnochelys, and most Podocnem- 
ididae outside the Shweboemys Group the 
crista is a vertical sheet, thickened ventrally 
to a varying degree. Some Podocnemis have 
a small, horizontal sheet of bone along the 
ventral edge of the crista; but in Bairdemys 
and “‘Shweboemys’’ antiqua, the horizontal 
part of the crista is very large and about as 
wide as the vertical sheet is high. In neither 
taxon is the crista complete, so the extent of 
the horizontal and vertical sheets is not 
known. The presence or absence of the hor- 
izontal sheet is not determinable in the other 
Shweboemys Group taxa. 


EXOCCIPITAL 


Both exoccipitals are present in Bairdemys 
hartsteini. The exoccipital is present in all 


four Bairdemys venezuelensis skulls, but is 
best preserved in MCZ 9417 and MCZ 9418. 

The exoccipital in Bairdemys forms most 
of the foramen magnum, meeting the supra- 
occipital dorsally, which prevents midline 
contact of the exoccipitals. Anterodorsally 
the exoccipital lies against the opisthotic. 
Ventrally the exoccipital contacts the basi- 
sphenoid. The exoccipitals meet on the mid- 
line in the foramen magnum and extend pos- 
teriorly, forming the neck of the condylus oc- 
cipitalis. Both exoccipitals and the basioccip- 
ital form the condylus occipitalis. 

Within the cavum cranii of Bairdemys, an- 
terior to the foramen magnum, the exoccip- 
ital forms two foramina nervi hypoglossi. 
These penetrate posterolaterally through the 
exoccipital and combine to exit as one fora- 
men between the condylus occipitalis and the 
foramen jugulare posterius. The single hy- 
poglossal foramen is a Shweboemys Group 
synapomorphy. In most Pelomedusoides, as 
in most turtles, the hypoglossal nerves exit 
in two or three foramina. 
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Fig. 15. Bairdemys hartsteini, new genus and species, AMNH 27222. A, dorsal; B, ventral; C, right 
lateral; D, anterior; EF, left lateral; F, posterior. Key to figures 12 to 14. 
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The exoccipital also forms the posterior 
margin of the foramen jugulare anterius as in 
other turtles. The dorsal edge of the foramen 
jugulare anterius has a groove, presumably 
indicating the position of nerves X and XI, 
which also exit with the vena cerebralis pos- 
terior via the foramen jugulare anterius and 
foramen jugulare posterius. The more pos- 
terior of the internal foramina nervi hypo- 
glossi has a small part of the basioccipital 
entering the margin. The basioccipital also 
enters the ventral margin of the foramen ju- 
gulare posterius. 


BASIOCCIPITAL 


All of the basioccipital is preserved in 
Bairdemys hartsteini except the posterior- 
most portion forming the surface of the con- 
dylus occipitalis. However, the size and 
shape of the missing basioccipital fragment 
can be determined from the sutural surfaces 
on the exoccipitals. The basioccipital of 
Bairdemys venezuelensis is preserved in all 
four skulls, but is best preserved in MCZ 
9417 and MCNC-Pal-0001. 

The basioccipital in Bairdemys is a broad, 
triangular element contacting the exoccipitals 
dorsally, the quadrates ventrolaterally, and 
the opisthotics dorsolaterally. Anteriorly 
there is a long, curved suture with the basi- 
sphenoid. The basioccipital forms part of the 
floor of the cavum labyrinthicum and a small 
part of the foramen jugulare anterius and fo- 
ramen jugulare posterius. A tuberculum bas- 
ioccipitale is formed entirely by the basioc- 
cipital and is less developed than in Podoc- 
nemis expansa. The basioccipital-basisphe- 
noid suture in Bairdemys is curved convex 
anteriorly and roughly corresponds with the 
edge of a shallow indentation formed by the 
basioccipital. 


PROOTIC 


Only a small fragment of the right prootic 
containing the cavum labyrinthicum and re- 
cessus labyrinthicus prooticus is preserved in 
Bairdemys hartsteini. The prootic of Bair- 
demys venezuelensis is preserved in all four 
skulls, but it is not well preserved in any. 
The left prootic of MCZ 9417, right prootic 
of MCNC-Pal-0001, and the right prootic of 
MCZ 9418 are the better preserved and more 
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visible of the preserved bones. In MCNC- 
Pal-O002 the prootic is either not visible 
(right) or missing (left). 

As in other Pelomedusoides the contacts 
of the prootic in Bairdemys are anterodor- 
sally with the parietal, posterodorsally with 
the supraoccipital, posteriorly with the opis- 
thotic, laterally with the quadrate, anteriorly 
and ventrally with the pterygoid, and ventro- 
medially with the basisphenoid. Laterally the 
prootic forms the medial half of the foramen 
stapedio-temporale. The foramen in Bairde- 
mys is Slightly more anteriorly placed than in 
Podocnemis. The prootic has a groove for the 
stapedial artery extending onto its dorsal sur- 
face. The prootic in Bairdemys forms the 
posterior margin of the foramen nervi tri- 
gemini. The parietal forms the dorsal and an- 
terodorsal margin and the pterygoid the ven- 
tral and anteroventral margin. The foramen 
is about the same size and shape in Bairde- 
mys and in Podocnemis. 


OPISTHOTIC 


Both right and left opisthotics are com- 
plete in Bairdemys hartsteini, except for 
some breakage ventrally in the right opis- 
thotic and along some of the margins. The 
opisthotic of Bairdemys venezuelensis is pre- 
sent, although damaged, on both sides of 
MCZ 9417 and MCNC-Pal-0001. In MCNC- 
Pal-O002 only fragments are present, and in 
MCZ 9418 the bone is badly crushed or hid- 
den by matrix. The only clear sutures are in 
MCZ 9417. 

The opisthotic contacts the supraoccipital 
dorsomedially, the prootic anterodorsally, the 
quadrate laterally and ventrolaterally, the 
Squamosal posterodorsolaterally, the exoc- 
cipital posteromedially, and the basioccipital 
posteromedially and ventrally. As seen in 
Bairdemys hartsteini the opisthotic forms the 
recessus labyrinthicus opisthoticus and its as- 
sociated semicircular canals. It also forms the 
posterior and dorsal walls of the cavum la- 
byrinthicum and the anterior margin of the 
foramen jugulare anterius. Laterally the op- 
isthotic roofs the cavum acustico-jugulare 
and forms part of the fenestra ovalis. Poste- 
riorly the processus paroccipitalis is relative- 
ly short in Bairdemys, in contrast to the lon- 
ger processus in Podocnemis. 


26 AMERICAN MUSEUM NOVITATES 


BASISPHENOID 


Much of the basisphenoid in Bairdemys 
hartsteini is present, but is lacking the ante- 
rior rostrum basisphenoidale, and its dorsal 
surface is damaged and missing structures. 
The basisphenoid of Bairdemys venezuelen- 
sis 1S present and well preserved in MCZ 
9417, somewhat damaged in MCZ 9418 and 
MCNC-Pal-0002, and heavily damaged in 
MCNC-Pal-0001; only its ventral surface is 
visible. 

The basisphenoid is a triangular element 
with the pterygoids being separated by it an- 
teriorly to a variable extent. Laterally the ba- 
sisphenoid contacts the quadrate, and it has 
a long transverse suture with the basioccipi- 
tal posteriorly. The basisphenoid in Bairde- 
mys forms the medial part of the cavum pter- 
ygoideus and this can be seen to extend an- 
teromedially between the basisphenoid and 
pterygoid. Most of the cavum is missing dor- 
sally in AMNH 27222, but enough is pre- 
served on the right side to determine its an- 
terior extent. The cavum pterygoideus in 
Bairdemys is more extensive than in many 
other Podocnemididae, because the enlarged 
cavum extends into the sulcus cavernosus 
and erodes part of the wall. A section of the 
short canalis caroticus internus is preserved 
on the right side in Bairdemys hartsteini, but 
not on the left, and the foramen anterius ca- 
nalis carotici interni is gone on both sides. 
The sella turcica, dorsum sellae, and rostrum 
basisphenoidale are not preserved in Bair- 
demys hartsteini, but part of the dorsal sur- 
face of the basisphenoid is present anterior 
to the basioccipital suture. 


RELATIONSHIPS 


Bairdemys has the large cavum pterygoi- 
deus or “‘enlarged carotid chamber’ syna- 
pomorphic of the Podocnemididae. It has a 
secondary palate formed by the maxilla and 
palatine with a narrow midline cleft found in 
Shweboemys pilgrimi, Stereogenys cromeri, 
“Shweboemys’’ gaffneyi, and ‘‘Shweboe- 
mys’ antiqua. Bairdemys and these taxa are 
also united by an absent or very small fora- 
men palatinum posterius and a very large 
contribution of the palatine to the triturating 
surface. Within this Shweboemys Group, 
Bairdemys has a triturating surface convexity 
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and a high and narrow labial ridge, both fea- 
tures shared with “‘Shweboemys’’ antiqua. A 
more rigorous assessment of Bairdemys and 
Shweboemys Group relationships awaits de- 
scription of the other included taxa. 
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